Introduction
It is recognized that hard factors such as travel time, cost, availability of public transport services, and car ownership have a major impact when people consider the choice between using an automobile or public transport. Nevertheless, there is evidence from the literature that rail-based public transport often is considered superior to bus systems, even in cases where quantitative hard factors are equal. This attraction of passengers is known as a psychological rail factor, and it is used to express a higher attraction in terms of higher ridership of rail-based public transport in contrast to bus services (Axhausen et al. 2001; Megel 2001b; Ben-Akiva and Morikawa 2002; Vuchic 2005; Scherer 2010a ). The existence of this rail factor is widely accepted among experts, but little evidence exists about the reasons for this phenomena.
The idea of a rail factor is consistent with statements that the image of a transport system has an impact on demand. Furthermore, research shows that transport characteristics often are misperceived (or misbelieved) and that costs are ranked less important by users making mode choice decisions than planners expect. This raises the question of how public transport characteristics are perceived and valued and which attributions are made towards different transport modes (Beale and Bonsall 2007; Guiver 2007) . While many efforts have been undertaken to analyze customer attributions towards car and public transport in general, only a few studies distinguish between different public transport modes (e.g., Megel 2001a; Cain et al. 2009 ).
It is expected that the images of different public transport systems vary between regions since customer attributions derive from perceptions and beliefs, which are influenced by local conditions and different cultures (Scherer 2010a) . Thus, in addition to investigating attributions toward public transport modes in general, it is of interest to explore these attributions against the background of different spatial areas. The two case studies presented in this article explore differences in attributions towards train, tram, and bus in Germany and Switzerland to enhance the knowledge about different images of public transport systems.
Attributions to Public Transport Systems

Function of Attributions and Schemata
In cognitive psychology, attributions are defined as ways in which people perceive and value a product or service. A combined set of attributions forms an image of the product or service. Attributions can be organized into categories to develop a schema. Schemata are organized packets of information about the world, events, or people, and they are stored in the long-term memory. Schemata describe more generally a cognitive structure of types of background knowledge that a person brings to any given context (Eysenck and Keane 2005) .
These schemata are abbreviations and save cognitive resources. Since human beings need to save cognitive effort, they build up behavior routines based on schemata, stereotypes, and scripts. This makes life easier, because one does not have to think in depth about everyday things. Hence, analyzing cognitive structures such as schemata is important for understanding human behavior.
Understanding schemata about specific issues provide useful information how people perceive specific concepts. For further research, the question of how these schemata influence behavior becomes prominent. The next section outlines how attributions and schemata have been considered in public transport research.
Literature Review of Public Transport Attributions
Attributions to public transport are important; they form the perception of a public transport mode and, thus, the image of different public transport modes. Perception of public transport service quality and attributions of public transport have been prominent issues in transportation research, especially research that targets shifting automobile drivers towards public transport. Investigation of perception and attributions usually is based on qualitative research such as focus group discussions and semi-structured interviews.
Negative attributions towards a transit mode usually result in a poor image of this mode. This can be shown with the psychological model of barriers to train use developed by Dziekan et al. (2004) . They found that barriers to train use are higher when this mode is loaded with negative attributions. It is of interest to enhance the knowledge about the quality of the attribution in order to investigate their influence on intended behavior on barriers towards behavior.
A key problem with using attributions to investigate mode choice decisions is that many studies do not distinguish between public transport modes (e.g., Wirthlin Worldwide and FJCandN 2000) . However, several recent studies have made a differentiation between various bus and light rail modes. Cain et al. (2009) found that full bus rapid transit (BRT) is perceived by everyone as superior to regular bus services in the Los Angeles region. In contrast, although other high-quality bus services (non-BRT) also were highly regarded by their users, the general public's view was influenced by the same negative perceptions as regular buses. Hence, modal familiarity led to a higher acceptance of the respective transport mode. Widell and Olsson (2002) found in their research on Stockholm's subway system that the subway had more negative attributions than other public transport systems in Stockholm. Two main reasons were found for the negative perception. First, the old subway trains were rated as too noisy since they had the worst rating of all public transport vehicles investigated. Second, the Swedish prefer daylight to underground situations for cultural reasons. Guiver (2007) found in a discourse analysis of focus group discussions on bus and car travel that the local buses often were seen as sub-standard when compared with bus services in other cities. Both the activated scenario and the selective attributions towards bus travel support the assumption that mode choices are being made partly on personal experiences and common cultural representations of modes. This means that planners need to consider different pre-conceived beliefs as well as ways of thinking and processing information when they design public transport systems (Beale and Bonsall 2007) . Megel (2001a) has shown that the schemata approach is an appropriate method for investigating and describing different attributions to trams/trains and buses. She developed a prototype for "rural public transport" and its subcategories "train ride" and "bus ride" based on corresponding attributions.
With regard to different attributions to bus and light rail, light rail generally is perceived as more reliable, more comfortable, faster, and more spacious than buses. Furthermore, light rail is more often rated higher concerning intangible factors, a finding that emerges from positive attributions such as "new, enjoyable, and attractive" (Beirão and Cabral 2007) .
Existing studies have shown that public transport modes are attributed with different aspects; respectively, they are rated differently by different stakeholders. These attributions are not constant over locations and times and depend on existing public transport services. Furthermore, negative or weak attributions have been found to act as barriers to a specific travel behavior. The case studies presented in this article aim to present differences in public transport modes based on the psychological concept of schemata. These schemata serve as basis for the discussion of positive and negative attributions that may stimulate or hinder certain travel behavior.
Description of Case Studies
Method Both case studies presented here explore public transport attributions by applying a content analysis (Mayring 1993 ) and coding of the attributions. The starting point was the German study that comprises a psychological investigation of preferences and attributions of different regional public transport systems, bus and train, to investigate the rail factor. This work was based on structured face-to-face interviews with inhabitants in two mid-size cities in Germany. The public transport service was, in one case, bus-based and, in the other, mainly based on regional trains.
The Swiss study developed the approach from the German study further to investigate the two common urban public transport systems bus and light rail (tram) on a nationwide basis. Therefore, data were collected with a web-based questionnaire and sent to a random sample of Swiss residents. The allocation of the participants into areas served by bus or tram was based on residential postal codes.
The German Study: Face-to-Face Interviews on Regional Public Transport
The first study to investigate the psychological rail factor was conducted in 2000 by Megel (2001a; 2001b) . The research focused on the underlying reasons for preferring rail-based public transport over bus-based public transport. Why do people choose one or the other? The respondents were asked to answer the following hypothetical question:
Imagine the following hypothetical situation: To go from A to B, you may choose between a bus ride and a train ride. The travel time of 60 minutes is the same for each mode. The route, your way to the stop, the ticket price, and the service frequency would be the same. What would you choose-bus or train?
The respondents subsequently were asked why they chose one or the other public transport option to reveal the attributes in the train schemata and bus schemata. Face-to-face interviews were conducted using a semi-standardized questionnaire. Talking directly to people ensured that they really understood the question and were motivated to give as many reasons as possible for their decision on the hypothetical question. Information about gender, age, frequency of public transport use, last bus or train ride occurence, educational background, ownership of half-fare card for train travel (Bahncard 50), car availability, and income also was collected.
The face-to-face survey was conducted in the city centers and inner-city market places in two medium-size cities in Eastern Germany (Annaberg-Buchholz and Bischofswerda) by trained interviewers on normal weekdays. The locations were not close to the train station or bus stops to avoid priming effects or biases in the answers. Inhabitants older than 18 years were asked to participate in the survey. The representative sample consisted of 422 people.
Preferences
The results showed that 63 percent of the people chose the regional train in the hypothetical situation. This confirms the existence of a rail factor. Against the expectations that good bus service or bad train service have an influence on preference, no significant differences concerning the decision in favor for train were found between the structurally comparable regions of Annaberg-Buchholz (bus region) and Bischofswerda (train region).
A detailed analysis of the data showed that neither gender nor income had an influence on the preference for rail. However, the frequency of public transport use did have a positive influence on the rail preference: almost all heavy users (use public transport nearly every day) of the regional train service preferred train and almost all owners of a half-fare card preferred train travel. Furthermore, increasing education level showed correlations to the train preference.
The data also showed that younger people (18-24 years) have a significantly higher preference for train travel than older people (>65 years) (Megel 2002) . Almost 80 percent of the younger people in the sample preferred train, while only 46 percent of the older people chose the train. A detailed analysis showed that older women are more likely to prefer the bus than older men (67% vs. 41%). In the bus region, significantly more non-captives (car available in the household and ownership of driver license) preferred the train over the bus (captives train preference 51% vs. non-captives train preference 68%).
Attributions
The interviewers collected detailed information on the reasons for choosing the train or the bus option. Each person gave, on average, three explanations for their choice. Using the method of content analysis (Mayring 1993) , all answers were analyzed and categorized into pre-defined subcategories of the schemata framework (see Table 1 for first attributions). Since first attributions are directly related to the "picture in mind" that one has when thinking about the preferred public transport system, they contribute best to the schemata of bus and train.
The majority of the attributes for the train choice were:
• Emotional attributions (38%) • Activity space (12%) • Contra bus arguments (7%) • Seats (5%) • Attributions to guideway (5%) The most important subcategories for first attributions for the bus decision were:
• Routing (23%) All attributes for train and for bus were categorized into subcategories that derived from the schemata frames as presented in Table 1 with according percentages. In both schemata, the majority of attributions were concerned with aspects of the category emotional factors (52% for train and 43% for bus). For the train schema, the attributions regarding design/interior and activities/possibilities were more important than in the bus schema. Aspects of the route/line such as flexibility and availability were the major positive attributes in the bus schema.
About 7-10 percent of the first attributions account for contra reasons that are expected to strengthen ones barrier for the choice of this mode and also enforce the current preference. Interestingly, differences between contra reasons on bus and train are small. Considering the literature review where buses where found to be more often related with negative scenarios, this was not expected.
Since the respondents were asked to list all reasons for their preference, it is interesting to compare the overall picture they construct with all reasons given to that of the first attributions (see Scherer et al. 2011 for the review of all attributions).
• There is a remarkably higher share of emotional attributions for trains in first attributions (38%) compared to the comprehensive list (18%).
• The share of emotional attributions is also high for buses, but not to the same extent as for trains (19% and 14%).
• Contra bus arguments have the third-highest share of first attributions in the train schema (7%). When considering all arguments, the share decreases to less than 5 percent.
• The ranking of bus attributions remains similar regarding first attributions and all attributions towards bus preferences. Attributions for tram preferences show a higher variation between first-mentions and all attributions. As the first argument that one has in mind intuitively has a higher weight in the schemata concept, we conclude that the rail factor established in this study is mainly driven by emotional factors and contra reasons that form a barrier towards bus modes.
The Swiss Study: Web Questionnaire to Bus and Tram
The second case study is a Swiss survey conducted in autumn 2009 by Scherer (2010b) . The study's two main objectives were first, to collect reasons and attributions for the preferences of bus and tram to be used in the subsequent investigations of perception of urban public transport, and second, to explore the situations and preferences of residents of different areas in Switzerland, including rural areas, conurbations, and urban areas with and without tram presence, to provide first indications of different attributions made by respondents.
Almost every municipality in Switzerland is served by public transport. In remote mountainous areas, service is mostly bus-based, but regional rail service also is possible, depending on the geographical location. Urban areas and conurbations are served by high-quality bus service and commuter rail. The four biggest conurbations-Geneva, Berne, Basle, and Zurich-also provide tram services, and Lausanne has one subway line on tires due to topographical conditions. Public transport is integrated in a tariff system, with no distinction between transport modes. This allows passengers to transfer without any obstacles between rail, bus, and tram.
The small size of the country and the high availability of public transport services allow the assumption that most of the residents have some experience with public transport in general and also with tram service in particular. According to the Swiss Federal Statistical Office (2007, p. 38), on average, every resident boards a public transport vehicle 218 times per year.
Data were collected by means of a web survey. Similar to the German study, the survey contained questions in a hypothetical setting, which required a high cognitive effort by the participants. This imagination is mainly influenced by cognitive structures (schema, prototypes, and memory representations) that are built up from the experiences, habits, attitudes, etc., of the participants. The respondents were asked to imagine two urban public transport modes (bus and tram) under exactly the same service conditions regarding timetables and availability, and then to state which mode they would prefer in the given situation. Next, they were asked to provide up to three reasons for their decision.
The questionnaire contained a combination of stated preference questions in an open and closed form. It was attached to a web-based omnibus survey provided by a market research institute (an omnibus survey is a survey where several different customers can include their questions on the same survey). This is especially convenient for a small amount of questions and has the advantage of sharing the costs for collection of socio-demographical data between customers. Due to its characteristics, an omnibus covers respondents that are online at least once a week and are between the ages of 15 and 75 years.
The universe of the study was all residents living in the German-or French-speaking areas of Switzerland. The Italian area was neglected because, in contrast to the other two regions, there is no tram service in this region. Finally, 515 questionnaires were included in analysis.
Preferences
The answers to the hypothetical question about the preference for bus or tram operating under same service conditions showed a clear preference for trams. A total of 385 (75%) of all respondents preferred the tram, and 130 (25%) chose the bus (see Figure 1) .
Figure 1. Spatial distribution of preferences
Attributions
The stated reasons for the preference were classified according to the key presented in Table 2 . A total of 999 reasons for tram preference and 281 reasons for bus preference were collected and classified. Based on the assumption that the first answer is highly related to the "picture in mind" that one has when thinking about the preferred public transport system and to not overrate the second and third answers, only the first reasons were selected for this analysis. This means that, in total, 372 reasons for a tram preference and 132 reasons for a bus preference were analyzed (see Table 2 ). From those who preferred using a bus, the first attributions in subcategories towards a bus were:
• Seat/space in vehicle (30%)
• Positive feelings (15%)
• Availability of service (11%) • Habit/knowledge (9%) The overall data then were analyzed compared to socio-economic variables to identify patterns for bus preferences. In contrast to the attributions towards a tram, as presented below, no significant impact of socio-demographic variables was detected for the bus schema.
From those who preferred using trams, the first attributions in subcategories towards a tram were:
• Reliability (29%) • Environmental aspects (17%) • Seat/space in the vehicle (15%) • Ride comfort (12%) Two variables were found to have a significant association with the attributions to tram: ownership of a public transport pass (PT-pass) and place of residence. Both PT-pass owners and non-owners ranked guideway attributions as most important, but PT-pass owners ranked vehicle attributions as well as emotional and social attributions higher than environmental benefits, while non-PT-pass owners ranked environmental benefits second to guideway situation.
In terms of place of residence, the ranking of most important attributions for inhabitants of rural areas are guideway, environmental issues, and emotional factors, in contrast to people living in tram cities where vehicle attributions were mentioned far more often. The rank order of attributions of inhabitants of the three spatial classes (rural, conurbation without trams, conurbation with trams) follows assumed traffic concerns or traffic problems usually encountered in these locations.
Emotional and social factors play a less prominent role in attributions than expected from the German study. One third of the arguments for a bus preference concerned the seat/space situation in vehicles, and one third of the arguments for a tram preference are based on guideway characteristics related to higher reliability. Overall, a tram gets a higher share of rational reasons for its preference mentioned as first attribution than a bus. One third of the first attributions to a bus are based on emotional and social factors and contra reasons to a tram. Preferences in this study show more rational reasons compared to those in the German study. One explanation might be that people had time to reflect their attributions since they had to write them down. In contrast, in the German study, the participants where asked to explain their choice in personal interviews. This methodological difference may lead to a higher share of rational reasons.
Schemata of Bus, Tram and Train
Recoding of Answers Two persons recoded the attributions for bus and regional train from the German study independently according to the categorization key in Table 2 . The recoded dataset serves as a basis for comparison of attributions towards urban and regional bus and tram and regional train. The results from the recoded dataset differ marginally from the original studies due to exclusion of attributions that contradict the hypothetical situation of equal public transport services.
General caution has to be exercised when comparing the results of both case studies, because these studies were completed in different times (2000 and 2009) and different geographical areas with variances in public transport service levels. Since public transport service has changed only marginally in the German study areas over the last 10 years, the effect of different time horizons on level of service aspects can be neglected.
The main socio-demographic difference between the two datasets is ownership of a public transport pass (German study = 7.5%, Swiss study = 43%). Distributions of other variables such as gender, age, household size, and number of cars per household are similar across both datasets. Figure 2 shows the resulting schemata for regional bus, regional train, urban bus, and tram based on recoded first attributions mentioned in the surveys. It can be seen that each schema is loaded differently with the defined categories from the classification key in Table 2 -in other words, the schema for each mode contains different numbers of categories of attributions, e.g., regional trains includes the category "activities during ride" but none of the other modes do. Considering the resulting schemata, regional bus and regional train are highly loaded with emotional attributions. Almost 50 percent of the first attributions towards these transport modes fall within this category. The share of emotional and social factors is also high in the schema of urban buses (36%). Compared to that, the tram schema is less loaded with emotional factors (17%).
Schemata
Regarding regional transportation, it can be seen that reasons for people preferring a bus include a higher availability of bus service compared to train service. In contrast, a train is more suitable for conducting activities during a ride. This reflects the local situation in the case study areas.
In urban areas, a tram is heavily linked to positive guideway attributions and has strong environmental-friendly attributions. These attributions correspond with congested situations and emerging environmental discussions in cities.
Since schemata support cognitive shortcuts and finally influence people's behavior, it is interesting to establish that about 20-50 percent of the schemata for public transport modes are emotionally driven. According to the schema theory, the influence of positive feelings towards a mode, habit and knowledge, and barriers towards other modes are expected to have a significant effect on travel behavior.
Discussion
In both studies, a high preference for rail-based systems was found. In the underlying hypothetical situations where public transport opportunities are equal, a rail factor definitely exists for the case study areas. However, since the questionnaires did not allow for undecided respondents, their role should be mentioned as well. These respondents could have a higher tendency for choosing tram/rail due to an unconscious rail preference (which, of course, further supports the existence of a rail factor). Assuming that undecided respondents may tend to favor tram/rail when asked in a survey, an even higher rail preference would be the result.
The schemata approach is based on the first (intuitive) response mentioned for the respective preference. An answer is expected to be more intuitive when a less cognitive effort is needed to give a reason for preference. Hence, the personal interviews conducted in Germany meet this condition better than the web-based questionnaire in the Swiss study, because filling out a questionnaire requires more time and allows reflecting on the answer. Thus, it is expected that the schemata built up from reasons mentioned in the German study correspond higher with the real picture in mind than the schemata constructed with reasons from the Swiss study. As a consequence, emotional and social factors tend to be underestimated in the schemata for urban bus and tram.
As first attributions show a higher share of emotional and social factors than the comprehensive set of attributions, we conclude that they have a higher weight in a schemata and also a higher weight for certain behavior. Furthermore, emotional and social aspects also include attributions from people who were unable to define their reason for preference in words. Hence, the inability to express what someone likes about a public transport mode is expected to have a high share in this category since the respondents in this situation tend to give general answers such as "better," "I like," etc., although they might really be affected by other attributions (e.g., they might have meant that one mode is more reliable).
In congested areas with high demand, the main travel concerns are reliability (attributions of guideway) and space in the vehicle. Reliability is attributed to trams with their dedicated rights-of-way and far less to buses. On the other hand, buses are expected to have higher seat availability than trams. This category (vehicle characteristics) encompasses, on the one hand, aspects such as vehicle size and capacity (which favor trams) but, on the other hand, expected crowding conditions and, hence, buses are seen as less crowded and thus providing more space. This is especially interesting since the people choosing bus seem to expect that more public transport customers are riding trams. This also reflects a hidden rail factor in urban areas.
The category availability factors tend to have a higher impact in regional areas where public transport service is less dense. In these cases, a bus is expected to be more effective to meet availability needs. This reflects differences in routing and stop-distributions between regional train and regional bus services. This category especially can be influenced by cultural differences, since availability of regional public transport service is higher in Switzerland than in Germany.
In the category of environmental issues, the higher share attributed to urban public transport can be influenced by the time when the study was conducted. The climate debate was far less prominent in 2000 (when the German study was completed) than in 2009 (when the Swiss study was completed). Nevertheless, the data show the unsurprising tendency that rail-based public transport is considered to be more environmentally-friendly than buses.
Conclusions
The results support the assumption of a hypothetical psychological rail factor. Derived from the psychological approach of schemata, 20-50 percent of the explanation for the psychological rail factor is based on emotional and social aspects such as positive feelings and habits. Schemata are influenced by local conditions and, as a consequence, they cannot be generalized and applied to different regions properly without considering different cultural backgrounds.
Our findings underline the conclusion in Cain et al. (2009) that specific locations influence the image of a public transport system. Furthermore, similar to Cain et al. (2009) , the results show that familiarity with a certain mode tends to influence the preference. The ratio of preferences for trams is lower in rural regions compared to tram cities in the Swiss study. Additionally, the German study found a higher preference for train by owners of specific travel cards. With regard to the findings of Beirão and Cabral (2007) , the same attributions have been found as relevant except for the space in the vehicle.
In contrast to common mode choice models that are mostly based on hard factors, this research was based on the concept that attributions towards a public transport system form the basis for system perception and image. Attributions can be combined into categories that form schemata for different modes. Since schemata and similar routines are used as cognitive shortcuts, they affect human behavior. However, further research is needed to investigate the specific relationship between public transport schemata and travel behavior, e.g., to contribute to mode choice models. Schemata give a valuable insight in irrational reasons for mode choice that are mostly excluded in common mode choice models.
The presented studies support the conclusion that how people think and talk about public transport modes reflects the schemata of public transport modes. Schemata are a useful background for helping design public transport systems. For example, thinking of barriers toward public transport use in general or buses in particular, the schema shows that implementing small individual measures to improve bus service are not likely to be effective since the bus schema is highly loaded with emotional factors, based on experiences and habits. Considering the findings of Guiver (2007) concerning negative scenarios and the importance of contra arguments combined with the psychological model by Dziekan et al. (2004) , we find it questionable whether single improvements targeting only one attribution can lead to higher demand. Overcoming one negative attribution is not simply a matter of creating a more positive image for a public transport mode.
Our findings give an overview of the relevance of rather irrational reasons related to the decision making of public transport customers. For practitioners, it is important to know more about the image and schemata of the different PT modes. This allows for specific improvements of public transport services by appropriate consideration of these aspects, which account for 20-50 percent of the schemata.
